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Abstract of JP7022059 



PURPOSE:To decrease a temperature 
difference between a center cell and end cells 
so as to enhance cell life by causing fuel gas 
to exchange heat with a cell stack as it 
circulates through a supply line. 
CONSTITUTION:Fuel gas supply side buffers 
14a-14d are connected to respective internal 
manifold supply holes 9a-9d and fuel gas 
discharge side buffers 15a-15d are connected 
to respective internal manifold discharge holes 
10a-10d. Fuel gas discharge holes 16a-16d for 
discharging fuel gas out of a cell are formed 
within the respective buffers 15a-15d. The fuel 
gas rises within a cell stack via a fuel gas 
preheating pipe 7 at the center of the cell 
stack, absorbing the heat of the cell and 
reaching a higher temperature. Heat at the 
center of a cell plane is absorbed by a gas 
preheating portion 6, so the fuel gas 
exchanges heat with the stack as it circulates 
through the preheating portion 6 serving as a 
fuel gas supply line. Thereby the temperature 
difference between the center portion and the 
peripheral portion of the cell plane is 
decreased, the fuel gas is efHciently heated, 
and cell life can be enhanced. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This dociunent has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim l ]In a monotonous type solid electrolyte fuel cell which makes both sides of an electrolyte plate 
laminate a cell which allots a fuel electrode and an oxidizing agent pole, and a separator, and constitutes 
a cell stack, A monotonous type solid electrolyte fuel cell being the composition in which fuel gas 
carries out heat exchange to a cell stack while forming a fuel gas supply path which penetrates inside of 
a stack to a laminating direction near the central part of said cell stack and circulating inside of this fuel 
gas supply path. 

[Claim 2]The monotonous type solid electrolyte fuel cell according to claim 1 having made said fuel gas 
supply path into inside-and-outside dual structure, and having composition which flows in the state 
where fiiel gas tums up on another side from one side of an inside supply path and an outside supply 
path. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to improvement of fuel gas supply structure in detail about 

a monotonous type solid electrolyte fuel cell. 

[0002] 

[Description of the Prior Art]Since a fuel cell transforms the chemical energy of the gas supplied into 
electrical energy directly, high generation efficiency is expectable. Especially the solid electrolyte fuel 
cell (SOFC) attracts attention as a fuel cell of the third generation which ranks second to a phosphoric 
acid fuel cell (PAFC) and a fused carbonate fuel cell (MCFC). 

[0003]In order that SOFC may generally use as an electrolyte the zirconium oxide (stabilized zirconia) 
which mainly {ZVO2) dissolved the metallic oxide divalent or trivalent like the fuel cell which carried 

out fiill solidification, [, such as q g(Y2^3^ OV^ There is an advantage that there is no problem of an 

electrolyte (liquid) loss. Although the charge carrier of these electrolytes is oxygen ion, Since SOFC is 
operated at the elevated temperature usually of [ the conductivity of this oxygen ion is very low at 
ordinary temperature, and ] about 1000 **, When quality exhaust heat includes the use of waste heat 
obtained, there is also an advantage of being able to make it that the width of selection of fuel gas 
increases, operate with high current density, etc. which can raise energy efficiency compared with said 
PAFC or MCFC. 

[0004] Although cylindrical preceded development of SOFC conventionally, development of 
monotonous type SOFC the increase in the generation efficiency per volume is expected to be is in the 
limelight now. In recent years, the request of high-capacity-izing of monotonous type SOFC increases, 
therefore enlargement (large-area-izing) of the cell is attained. 
[0005] 

[Problem(s) to be Solved by the Invention]By the way, conventionally, after carrying out temperature up 
of the fuel gas to prescribed temperature with an external preheater etc., it was generating electricity by 
supplying in a cell, but a lot of fuel gas needed to be supplied with enlargement of a cell. Therefore, 
capability increase and enlargement of an external preheater etc. needed to be attained, therefore the 
technical problem that increase of cost was caused occurred. 

[0006]The calorific value at the time of power generation increased with large-area-izing of a cell, 
therefore the temperature gradient in the cell flat surface increased, and the technical problem that cell 
degradation was brought forward also occurred. This invention controls increase of cost in view of an 
aforementioned problem, and the temperature gradient of a cell flat surface is controlled and it aims at 
providing the dramatically outstanding monotonous type solid electrolyte fuel cell whose battery life 
improved. 
[0007] 

[Means for Solving the Problem]This invention is characterized by the following things in order to solve 
an aforementioned problem. 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje?atw_u=http%3A%2F%2Fwww4.ipd... 5/2/2008 



JP,07-022059,A [DETAILED DESCRIPTION] 



Page 2 of 5 



** In a monotonous type solid electrolyte fuel cell which makes both sides of an electrolyte plate 
laminate a cell which allots a fuel electrode and an oxidizing agent pole, and a separator, and constitutes 
a cell stack, While forming a fuel gas supply path which penetrates inside of a stack to a laminating 
direction near the central part of said cell stack and circulating inside of this fiiel gas supply path, it is 
characterized by being the composition in which fuel gas carries out heat exchange to a cell stack. 
** Said fuel gas supply path was made into inside-and-outside dual structure, and fuel gas had 
composition which flows in the state of tuming up on another side from one side of an inside supply 
path and an outside supply path. 
[0008] 

[Function] Since the fuel gas supply path was formed near the central part of a cell stack with a high 
temperature compared with the periphery that generation of heat of a cell is hard to be taken according 
to the composition of the above-mentioned **, while flowing through the mside of said fuel gas supply 
path, fuel gas takes generation of heat of a cell, and becomes an elevated temperature. Therefore, since 
hot fuel gas can fiiUy be supplied to each cell, even when the amount of supply of fuel gas increases 
with enlargement of a cell, it is not necessary to depend for the increment on an extemal preheater etc. 
like before. As a result, since it is not necessary to attain capability increase and enlargement of an 
extemal preheater etc., increase of cost can be controlled. 

[0009]Since the heat of the central part of a cell flat surface is taken by the fuel gas which flows through 
the inside of said fiiel gas passage, a temperature gradient with the central part of a cell flat surface and a 
periphery is controlled, and, as a result, it can control cell degradation. According to the composition of 
the above-mentioned **, in order that fuel gas may counter a laminating direction and may flow through 
the inside of a cell stack, the temperature gradient in the laminating direction in a cell stack is negated 
mutually, a temperature gradient with the center-section side cell of a cell stack and the end side cell is 
eased, and its battery life also improves. 
[0010] 
[Example] 

[Example] Drawing 1 is a mimetic diagram showing the outline composition of the monotonous type 
solid electrolyte fuel cell (ten cell stacks) concerning one example of this invention. This cell stack 1 is 
the structure which was made to laminate by turns the bipolar plate 2 and the cell 3 which are mentioned 
later, and was pinched on the fuel gas buffer plate 4 and the gas connector plate 5, The fuel gas 
preheating part 6 penetrated to a laminating direction is formed in the center section of said cell stack 1, 
and the fuel gas preheating pipe 7 which comprises insulating ceramics, such as alumina, is installed in a 
laminating direction, and the inside of this fuel gas preheating part 6 has dual structure. The sealing 
compound (not shown) which comprises non-conducting hyperviscous melt, such as Pyrex glass, was 
used for the cell 3, the bipolar plate 2, or the airtightness between each cell 3. 

[0011] Drawing 2 is a top view of the bipolar plate 2, the heat-resistant alloy of Inconel 600 grade with a 
size of 250 mm x 250 mm is comprised, and said fuel gas preheating part 6 is formed in the center 
section. As shown in a figure, the ribs 8a-8d are formed in one side of this plate 2, and the oxidant gas 
passage is divided into four fields by these ribs 8a-8d. Although not illustrated, said ribs 8a-8d and the 
rib of approximately identical shape are formed also in the field of the opposite hand of this plate 2, and 
the fuel gas flow route is divided into four fields by this rib. Here, the intemal manifold feed holes 9a-9d 
and the intemal manifold discharge holes 10a- lOd are formed, respectively so that fuel gas with a high 
temperature after oxidant gas and fuel gas countering, flowing through the inside of a cell and 
contributing to a cell reaction may flow through the center-section side of the cell stack 1 . In the inside 
1 la-1 Id of a figure, the internal manifold hole for supplying oxidant gas is shown, respectively. 
[0012] drawing 3 is a top view of the cell 3 — said bipolar plate 2 — abbreviated - it is the same size (250 
mm X 250 mm). This cell 3 to electrolyte plates [ in which the intemal manifold holes 9a-9d and 10a- 
lOd and 1 la- lid were formed / 12a-12d ] (the size of 100 mm x 150 mm, and 0.2 mm in thickness) both 
sides. The single cells 3a-3d of four sheets which allot the fuel electrodes 13a- 13d and an oxidizing 
agent pole (not shown) were combined, the intemal manifold hole formed in each electrolyte plates 12a- 
12d was made to correspond with it of said bipolar plate 2, and said fuel gas preheating part 6 was 
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formed in the center section. Thus, if the large-sized cell 3 (size of mm [ 250 ] x 250 mm) is constituted 
by combining two or more small single cells 3a-3d (size of mm [ 100 ] x 150 mm), There is an 
advantage that large area-ization of the cell 3 can be realized without intensity attaining enlargement 
which is the electrolyte plates 12a-12d which break easily. 

[0013]Here, said single cells 3a-3d were produced as follows. First, after applying the slurry which 
changes from nickel oxide and 8mol%Y203 stabilized zirconia (YSZ) to electrolyte plates [ which 

comprise 3mol%Y203 partially stabilized zirconia (PSZ) / 12a-12d ] one side with screen printing. It 

calcinated and the fuel electrodes 13a- 13d were formed. On the other hand, the slurry which comprises 
lantern strontium manganate (LaQ gSr^ jMn03) and YSZ was calciniated to the field of said electrolyte 

plates [ 12a-12d ] another side after spreading with screen printing, and the oxidizing agent pole (not 
shown) was formed in it. 

[0014] Drawing 4 is a perspective view of the gas connector plate 5 provided in the lower end of the cell 
stack 1, Each fuel gas supply side buffers 14a-14d were connected with each internal manifold feed 
holes 9a-9d, and have connected each fuel gas discharge side buffers 15a-15d with each internal 
manifold discharge holes 10a- lOd. In these fuel gas discharge side buffer 15a-15d, the fuel gas discharge 
holes 16a-16d for discharging fuel gas out of a cell are formed, 

[0015]Hereafter, the preheating method of the fuel gas in the constituted monotonous type solid 
electrolyte fuel cell is concretely explained using drawing 1 - drawing 4 like the above. First, the fuel 
gas by which temperature up was carried out goes up the inside of the cell stack 1 via the fiiel gas 
preheating pipe 7 of cell stack 1 center section to constant temperature with the external preheater (not 
shown) besides a cell. Here, since the center section of the cell stack 1 in which the fuel gas preheating 
pipe 7 is formed has [ that generation of heat of a cell is hard to be taken ] a high temperature compared 
with a periphery, while flowing through the inside of said fuel gas preheating pipe 7, fuel gas takes 
generation of heat of a cell, and becomes an elevated temperature more. Since generation of heat of the 
central part of a cell flat surface is taken by said fuel gas preheating part 6, a temperature gradient with 
the central part of a cell flat surface and a periphery is controlled. 

[0016]Next, this heated fuel gas goes into the fuel gas buffer plate 4, The inside of the fuel gas 
preheating part 6 after giving heat to the end cell 3 by the side of cell stack 1 upper bed. The fuel gas 
supply side buffers 14a-14d which descended and provided (namely, the periphery side of the fuel gas 
preheating pipe 7) in the gas connector plate 5 of cell stack 1 lowermost end are supplied, and heat is 
given to the end cell 3 by the side of cell stack 1 lower end. Here, by the inner circumference [ of said 
fuel gas preheating pipe 7 ], and periphery side, since the direction into which fuel gas flows is reverse, 
the temperature gradient of cell stack 1 laminating direction can be controlled. In addition, since fiiel gas 
is temporarily stored within fuel gas buffer plate 4 and fuel gas supply side buffer 14a-14d, The end cell 
3 by the side of cell stack 1 upper bed and the end cell 3 by the side of cell stack 1 lower end can be 
heated, and a temperature gradient with the cell stack 1 center-section side cell and the end side cell can 
also be controlled. 

[0017]Then, this fuel gas is distributed to each single cells 3a-3d, while going up the inside of the cell 
stack 1 via the internal manifold feed holes 9a-9d. And hot fuel gas after contributing to a cell reaction 
descends the inside of the cell stack 1 via the internal manifold discharge holes 10a- lOd, goes into the 
fiiel gas discharge side buffers 15a-15d of said gas connector plate 5, and is discharged out of a cell via 
the fuel gas discharge holes 16a-16d. In this case, since the discharge side of fuel gas is provided in the 
center-section side of the cell stack 1, heat can be efficiently given to the fuel gas preheating part 6 of a 
center section. As a result, the fuel gas which flows through the inside of this fuel gas preheating part 6 
and the fuel gas preheating pipe 7 can be heated efficiently. 
[001 8]The cell stack constituted in this way is called the (A) stack below. 

[Comparative example] Drawing 5 is a perspective view showing the conventional monotonous type 
solid electrolyte fuel cell (ten cell stacks), It is the structure where the cell 33 which allotted the fUel 
electrode 32 and the oxidizing agent pole (not shown) to both sides of the electrolyte plate 3 1 (size of 
mm [ 200 ] x 200 mm) like the above-mentioned Example 1, and the bipolar plate 34 were made to 
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laminate, and only the external preheater (not shown) formed out of the cell perfonned preheatmg of 
fuel gas. 

[0019]The cell stack constituted in this way is called a (X) stack below, 

[Experiment 1] Since it investigated using the (A) stack of above-mentioned this invention, and the (X) 
stack of a comparative example about the relation between current density and a cell face internal 
temperature degree difference, the result is shown in drawing 6 . Experiments are the conditions of 
measuring a temperature gradient with near the center section of the bipolar plate and the periphery 
which touch the 6th undersurface side of a cell from under the cell stack at the time of supplying the fuel 
gas and oxidant gas of constant flow, and controlling battery temperature at 1000 ** near the stack. 
[0020]In the (X) stack of a comparative example, it is admitted at the (A) stack of this invention to a cell 
face internal temperature degree difference going up remarkably with increase of current density that the 
temperature gradient is controlled below at half compared with the (X) stack of a comparative example 
so that clearly from drawing 6 . In this case, in the (A) stack of this invention, it is clear also from it 
being far large compared with it of the (X) stack of a comparative example, and calorific value being 
large that the active electrode area's of the (A) stack of this invention the temperature gradient within a 
cell face is controlled effectively. 

[0021]This is considered to be for heat dissipation in a center section not to take place easily in the (X) 
stack of a comparative example to a temperature gradient with a center section and a periphery being 
controlled since generation of heat of a cell is used effective in preheating of the fuel gas in the fuel gas 
preheating part provided in'the center section by the (A) stack of this invention. In the no-load state, 
since the temperature of a center section is lower than a periphery, in the direction of the (A) stack of 
this invention, compared with the (X) stack of a comparative example, the cell face intemal temperatxire 
degree difference is large, but in order to lessen a gas mass flow on the occasion of actual use at the time 
of no-load, this temperature gradient is eased. 

[Experiment 2] Since it investigated using the (A) stack of above-mentioned this invention, and the (X) 
stack of a comparative example about the relation between current density and the temperature gradient 
of a cell stack laminating direction, the result is shown in drawing 7 . An experiment measures the 
temperature near the center section of the bipolar plate, and investigates it about a temperature gradient 
with the maximum temperature m a cell stack, and the minimum temperature, and others are the same 
conditions as the above-mentioned experiment 1 . 

[0022]In the (X) stack of a comparative example, also m the time of no-load, a temperature gradient is 
large and it is admitted irrespective of the increase in current density at the (A) stack of this invention to 
a stack intemal temperature degree difference going up with increase of current density that a stack 
intemal temperature degree difference is approximately regulated so that clearly from drawing 7 . By the 
(A) stack of this invention, this by the inner circumference [ of a fuel gas preheating pipe ], and 
periphery side Since the flow of fiiel gas is reverse. The temperature gradient in the laminating direction 
in a cell stack is negated mutually, and it adds to a temperature gradient with the center-section side cell 
of a cell stack and the end side cell being controlled. Since fuel gas is temporarily stored by the fuel gas 
buffer plate 4 and the gas connector plate 5 which were provided in the Mogami end and lowermost end 
of the cell stack, the temperature of the end side cell of a cell stack rises, and it seems that it is because a 
temperature gradient with a laminating direction center section is controlled. 
[Other matters] 

** In the above-mentioned example, although the inside of the fuel gas preheating part 6 was made into 
dual stmcture by the fuel gas preheating piping 7, it is also possible for this invention not to be limited to 
this at all, and to consider it as one layer or threefold stmcture. However, since the temperature gradient 
of a laminating direction can be controlled by countering a laminating direction and passmg fiiel gas if it 
is dual stmcture, it is desirable. 

** Although the heat-resistant alloy of the Inconel 600 grade was used as constmction material of the 
bipolar plate 2, of course, it is also possible again to use electrically conductive ceramics, such as 
lanthanum chromite. 

♦* Although reactant gas was supplied with the intemal manifold type, of course, supplying with an 
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external manifold type is also still more possible. 
[0023] 

[Effect of the Invention]In the above this invention, the fuel gas supply path was formed near the central 
part of a cell stack with a high temperature compared with the periphery that generation of heat of a cell 
is hard to be taken. 

Therefore, while flowing through the inside of said fuel gas supply path, fuel gas takes generation of 
heat of a cell, and becomes an elevated temperature. 

Therefore, since hot fuel gas can fully be supplied to each cell, even when the amount of supply of fuel 
gas increases with enlargement of a cell, it is not necessary to depend for the increment on an external 
preheater etc. like before. As a result, since it is not necessary to attain capability increase and 
enlargement of an extemal preheater etc., the outstanding effect that increase of cost can be controlled is 
done so. 

[0024]Since the heat of the central part of a cell flat surface is taken by the fuel gas which flows through 
the inside of said fiiel gas passage, a temperature gradient with the central part of a cell flat surface and a 
periphery is controlled, and, as a result, it can control cell degradation. According to the composition of 
the above-mentioned **, in order that fuel gas may counter a laminating direction and may flow through 
the inside of a cell stack, the temperature gradient in the laminating direction in a cell stack is negated 
mutually, a temperature gradient with the center-section side cell of a cell stack and the end side cell is 
eased, and its battery life also improves. 
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TECHNICAL FIELD 

[Industrial Application]This invention relates to improvement of fuel gas supply structure in detail about 
a monotonous type solid electrolyte fuel cell. 
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PMORART 



[Description of the Prior Art] Since a fuel cell transforms the chemical energy of the gas supplied into 
electrical energy directly, high generation efficiency is expectable. Especially the solid electrolyte fuel 
cell (SOFC) attracts attention as a fuel cell of the third generation which ranks second to a phosphoric 
acid fuel cell (PAFC) and a fused carbonate fuel cell (MCFC). 

[0003]In order that SOFC may generally use as an electrolyte the zirconium oxide (stabilized zirconia) 
which mainly (Zr02) dissolved the metallic oxide divalent or trivalent like the fuel cell which carried 

out full solidification, [, such as q g(y2^3) o P 1 There is an advantage that there is no problem of an 

electrolyte (liquid) loss. Although the charge carrier of these electrolytes is oxygen ion. Since SOFC is 
operated at the elevated temperature usually of [ the conductivity of this oxygen ion is very low at 
ordinary temperature, and ] about 1000 **, When quality exhaust heat includes the use of waste heat 
obtained, there is also an advantage of being able to make it that the width of selection of fuel gas 
increases, operate with high current density, etc. which can raise energy efficiency compared with said 
PAFC or MCFC. 

[0004] Although cylindrical preceded development of SOFC conventionally, development of 
monotonous type SOFC the increase in the generation efficiency per volume is expected to be is in the 
limelight now. In recent years, the request of high-capacity-izing of monotonous type SOFC increases, 
therefore enlargement (large-area-izing) of the cell is attained. 
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EFFECT OF THE INVENTION 



[Effect of the InventionJIn the above this invention, the fuel gas supply path was formed near the central 
part of a cell stack with a high temperature compared with the periphery that generation of heat of a cell 
is hard to be taken. 

Therefore, while flowing through the inside of said fuel gas supply path, fuel gas takes generation of 
heat of a cell, and becomes an elevated temperature. 

Therefore, since hot fuel gas can fully be supplied to each cell, even when the amount of supply of fuel 
gas increases with enlargement of a cell, it is not necessary to depend for the increment on an external 
preheater etc. like before. As a result, since it is not necessary to attain capability increase and 
enlargement of an external preheater etc., the outstanding effect that increase of cost can be controlled is 
done so. 

[0024]Since the heat of the central part of a cell flat surface is taken by the fuel gas which flows through 
the inside of said fuel gas passage, a temperature gradient with the central part of a cell flat surface and a 
periphery is controlled, and, as a result, it can control cell degradation. According to the composition of 
the above-mentioned **, in order that fuel gas may counter a laminating direction and may flow through 
the inside of a cell stack, the temperature gradient in the laminating direction in a cell stack is negated 
mutually, a temperature gradient with the center-section side cell of a cell stack and the end side cell is 
eased, and its battery life also improves. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the InventionJBy the way, conventionally, after carrying out temperature up 
of the fuel gas to prescribed temperature with an external preheater etc., it was generating electricity by 
supplying in a cell, but a lot of fad gas needed to be supplied with enlargement of a cell. Therefore, 
capability increase and enlargement of an extemal preheater etc. needed to be attained, therefore the 
technical problem that increase of cost was caused occurred. 

[0006]The calorific value at the time of power generation increased with large-area-izing of a cell, 
therefore the temperature gradient in the cell flat surface increased, and the technical problem that cell 
degradation was brought forward also occurred. This invention controls increase of cost in view of an 
aforementioned problem, and the temperature gradient of a cell flat surface is controlled and it aims at 
providing the dramatically outstanding monotonous type solid electrolyte fuel cell whose battery life 
improved. 
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MEANS 



[Means for Solving the ProblemJThis invention is characterized by the following things in order to solve 
an aforementioned problem. 

** In a monotonous type solid electrolyte fuel cell which makes both sides of an electrolyte plate 
laminate a cell which allots a fuel electrode and an oxidizing agent pole, and a separator, and constitutes 
a cell stack, While forming a fiiel gas supply path which penetrates inside of a stack to a laminating 
direction near the central part of said cell stack and circulating inside of this fuel gas supply path, it is 
characterized by being the composition in which fuel gas carries out heat exchange to a cell stack. 
** Said fuel gas supply path was made into inside-and-outside dual structure, and fuel gas had 
composition which flows in the state of turning up on another side from one side of an inside supply 
path and an outside supply path. 



[Translation done.] 



http://wvm4.ipdljnpit.go.jp/cgi-bin/tran_web_cgi_ejje?atw_u=http%3A%2F%2Fwww4.i 5/2/2008 



JP,07-022059,A [OPERATION] 



Page 1 of 1 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use o£ this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



OPERATION 



[Function] Since the fuel gas supply path was formed near the central part of a cell stack with a high 
temperature compared with the periphery that generation of heat of a cell is hard to be taken according 
to the composition of the above-mentioned **, while flowing through the inside of said fuel gas supply 
path, fuel gas takes generation of heat of a cell, and becomes an elevated temperature. Therefore, since 
hot fuel gas can fully be supplied to each cell, even when the amount of supply of fuel gas increases 
with enlargement of a cell, it is not necessary to depend for the increment on an external preheater etc. 
like before. As a result, since it is not necessary to attain capability increase and enlargement of an 
external preheater etc., increase of cost can be controlled. 

[0009]Since the heat of the central part of a cell flat surface is taken by the fuel gas which flows through 
the inside of said fuel gas passage, a temperature gradient with the central part of a cell flat surface and a 
periphery is controlled, and, as a result, it can control cell degradation. According to the composition of 
the above-mentioned **, in order that fuel gas may counter a laminating direction and may flow through 
the inside of a cell stack, the temperature gradient in the laminating direction in a cell stack is negated 
mutually, a temperature gradient with the center-section side cell of a cell stack and the end side cell is 
eased, and its battery life also improves. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing li lt is a mimetic diagram showing the outline composition of the monotonous type solid 

electrolyte fiiel cell (ten cell stacks) concerning one example of this mvention. 

[Drawing 2] It is a top view of a bipolar plate. 

[Drawing 3] It is a top view of a cell. 

[Drawing 4] It is a perspective view of a gas connector plate. 

[Drawing 5] It is a perspective view showing the conventional monotonous type solid electrolyte fuel 
cell (ten cell stacks). 

[Drawing 6] I t is a graph which shows the current density at the time of using the (A) stack of above- 
mentioned this invention, and the (X) stack of a comparative example, and the relation of the cell face 
internal temperature degree difference 1 . 

[Drawing 7] It is a graph which shows the relation between the current density at the time of using the 
(A) stack of above-mentioned this invention, and the (X) stack of a comparative example, and the 
temperature gradient of a cell stack laminating direction, 
[Description of Notations] 

1 Cell stack 

2 Separator 
3a-3d Cell 

6 Fuel gas supply path 
12a-12d Electrolyte plate 
13a- 13d Fuel electrode 
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WRITTEN AMENDMENT 



[Written amendment] 

[Filing date] September 9, Heisei 5 

[Amendment 1] 

[Document to be Amended] Specification 
[Item(s) to be Amended]0016 
[Method of Amendment]Change 
[Proposed Amendment] 

[0016]Next, this heated fuel gas goes into the fuel gas buffer plate 4, After carrying out heat exchange to 
a cell stack 1 upper-bed part , the fuel gas supply side buffers 14a-14d which descended and established 
the inside (namely, the periphery side of the fiiel gas preheating pipe 7) of the fuel gas preheating part 6 
in the gas connector plate 5 of cell stack 1 lowermost end are supplied, and heat is given to the end cell 3 
by the side of cell stack 1 lower end. Here, by the inner circumference [ of said fuel gas preheating pipe 
7 ], and periphery side, since the direction into which fuel gas flows is reverse, the temperature gradient 
of cell stack 1 laminating direction can be controlled. In addition, within fuel gas buffer plate 4 and fuel 
gas supply side buffer 14a-14d, since fiiel gas is stored temporarily, heat exchange is enough carried out 
to the end cell 3 by the side of cell stack 1 upper bed, and the end cell 3 b y the side of cell stack 1 lower 
end, and soak-ization of the temperature distribution in t he cell stack 1 is promoted. 
[Amendment 2] 

[Document to be Amended]DRA WINGS 
[Item(s) to be Amendedj Prawing 6 
[Method of Amendment]Change 
[Proposed Amendment] 
[Drawing 6] 
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